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Abstract of JP5068580 

PURPOSE:To obtain the subject oligosaccharide useful as medicines, cosmetics, etc., in high yield by 
carrying out chitosan hydrolyzing reaction with a chitosan hydrolase in an ultrafilter, then removing the 
produced chitosan oligosaccharide to the outside of the ultrafilter, supplying a chitosan solution and 
repeating the reaction. CONSTITUTION:Chitosan hydrolyzing reaction with an enzyme having the 
chitosan hydrolyzing activity is carried out in an ultrafilter having a membrane permeability regulated so 
that >=40wt.% higher chitosan oligosaccharide which is a penta- to octadecasaccharide can be 
contained in a mixture of the chitosan oligosaccharide permeating the membrane to produce a chitosan 
oligosaccharide mixture containing the chitosan oligosaccharide. The resultant chitosan 
oligosaccharide mixture is then removed to the outside of the ultrafilter. A chitosan solution 
corresponding to the amount of the removed mixture is fed into the ultrafilter. The chitosan hydrolyzing 
reaction, removal of the chitosan oligosaccharide mixture and feed of the chitosan solution are then 
continuously carried out to afford the objective higher chitosan oligosaccharide. 
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immmm] 

h'VrymmmRmfywmmmzmL. tats 
+ htj->i>»si£:. tm^h-^>t<) dmu'ti^om 
Rm^^hD-ymmommmmzmtjmbT 

^« u 3 •& J: ^ (t8S»iia$«tiqsf$ n;&isji-ajij!Si^ 

SI8^1•»ii88^1.'^l»*^, J*:K^®l8s4»{cffiS-r*=^^ 

h-^>mmmm'm-^i^is\^\zmh. ^m. ifiia 

SSR:^' >^ U rf«&i|jg-r -5 t t fiBft 
4^3i7C*t*n 0 0-6 0 0 (mg • D-i;';l/3iJ-5> 

/g) t^fe-sjcdicKS^wwssnfcffi^i-jiiiggrt 

ilE+M}->:i-U:J»ig^'»®»*. Rr/W 
DPA^SI* t UT 5 - 1 8 eo^i»+ M)->:^-'J :^ 

•r5»*Ji 1 7is»*^3®virn)5MciE«ojs»+ h 

Cif:^i«5] B(il2+h-t}->^^tt*%-r^»3!?S;&® 
SHtUTfflV»6ns+l-i}->®IR7-fe5^;Mb«*t5 0 

~ 1 0 0 %-v$>m^m 1 7!iStt#«4 ®n-rnA^rE 
«®iai«=^^ h-y->:t'j rf»®«jim 

[»*Jg 6 ] W«2+ Mi->i^tt**-r5»«K«® 

0 0 0 0 0 ®^a^>^=^^ hiJ->T**«*:5 1 75ss*ji 
5 ® t»-rn*MciE«® h-^>^*j dmosiT^:^ 
m. 
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?S4«j6*®»^T*t5T. SapH4. 8-6. 8. 
S)tpH3. 3-7. 4. BJSfbSnfcKT-feg^Jl'^bS 
5 0-1 00 X®=^^ h-9->KjW-r45M»IE*<^a+ h 
lf-e*5»«a7E«©ief»+ M^>:f U rfH© 

10 m^^9] nmn^)V7sm\zmt^m±mv'<'3'ji^7. 
s p. p I - 7 s (Mxmm^md s 4 3^) tf*.5K 

im^ 1 0 ] 1 iB«®ii5»^r h-y->^ U rfilO 

<bbT7-l 8ll®B»^5^>:t'j:^«*sajgf-5c:t 

1] ®l«JBlK«®iS»+h1^>:tU:^ll® 

{kl/fc^. *lCS)»-r5ttt)lC7-feh>TMaUT4 
if -7JS®iiS^^^>:t'J=f»S:Sjg-r5C:t&i|*®<!:-ir 
^m.^9y^ U :f«®Sji*fe. 
[$SII®ffi^«;^Sil^l 
tooo 1] 

t;iisiiR+g^>*u=f»®«jgm 3^»cPL<tt. + 

Jtgi;Wili.a^g®:t 'J rf»S:8JjiT5:5j£lCM-r4. 
[0 0 0 2] 

[«e*®s«i -leic. =<'h-y->®«i5^*i^/!f«iT»-s+ 

KStt, ia'axui^3'-?gtt^®a4®±astts*f 
[0 0 0 3] *fc. J:®<k5)ftiB»+h-9->*'J=f«© 

[0 004] 

[»BJ*«<KftU<fc3i:-r-51i{i] LtJ^L. C:®<fc5:iS:5 

®£t±®iai»:^htJ->*Um ii5»=^^9^>:t'J:fJg 
tt. M«*»SI«TSarfr)RSnTt>*lr»©*tStt-P» 

[0 0 0 5] +M}-:J— IfBSW^^^tciS+h-y- 

50 fc«)WJ!itK«)e.n, mz2, snmBifiHb^*^ cm. 
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Izume and A. Oh t a k a r a, Ag r 1 

c. Biol. Chem, 51, 1189 (1987) 

«P9 0 (1 9 9 1)). 5IIK±©+M^>:t'J:^li 

[0 0 0 6] ')'/=f-hoi^imKm^mmhx 

>5j^v">ASe«p 3 0 (1 9 8 8)). 2«©*9^> 

[0 0 0 7) fef(cis^-h-y->5^)» 
[0 0 0 8] ±a©<k5;a:^)i^?&-r-^T» 
[00 0 9] 39 

»c-?-®B!*»©+ h-tJ->^jSS«ll2ISJV«®SgrtlCtt*S 

:J«®i^s. Rut«^rlB+h■t^>^s?K®#^i^&^£a«^«^c^* 

[0 010] Sfc. ii5»+5^>^U=f«©«jg*iStU 

T®!»»(i, ±l3©j;5JS:iiS»^h-t>->:t'Jrftl©S!jg 

T8~i 8ii©*«»tt©iS«+g^>:i-u:fii*S)i-r 

[0 0 11] inClT. Si^5jlJ;©SSiLTfflVi-£)+h 

#»Ci^^a5 0 0 0~2 0 0 00 0©fi5>?^^^h-y->* 40 
ffl t-i -5 r t IC J; o T5|*S©fiV>iliiSS©+ h -tJ- >^JS© 

mm-^^«!mtuD.. iasi»=^MJ->:tu:^iii®W/i«#u 

[0 0 12] m^^^i&mm\m^-m^i-h>)i7 
AiS»jK*J»snri!4t, e:n'b#ici8«$n.&t)©-ctt 

[0 0 1 3] +K-y->^?«®pHttB5S®2a 
pH#igTabn«J;<, ^tcK^sn^SK 

[0 0 14] +h-9->©iiSt)fSS$n;a:Vs>it. 
StjSffi3«£(±*W*bV». 50 



!|#ll¥5-6 8 5 8 0 

[0 0 15] setci!B^}gig!is©aii%iB^$ns<b© 
v»ntf<kv»©-?»s. 

[0 0 16] $e>lr. B^ltt^MJ-?-- 
K7-b5^;Vfl:S 5 0-1 0 0 %©:1^ h-!)->i^tt*t 

[0 0 17] (Sd, *5!M©S!l)a;&^lcioT#^n.5=^- 
Mt>:f u =f«©fi)«Jt©ii5i^w/a:SEftttB ^:^^^Me 

TS*«. c:n«Bi?^ffitt®fiTi;t)t)tJU5ll®J;crn 
[0 0 18] 

1. 6xio^~i. 7X10' /^mi^m m) w 

mWi4 0 0m\ (pH5. 2) ICMg^^l/X s p. PI- 

7 s mrmmmms B4 3^) s*©a+ ^•!^•:^— tf 

m&Sm\ {6U/m 1) *SD;l. 3 7'C-C©»5ilS;£: 

[0 0 19] 'A\t, ±git^)=m'&^W-<RfSiJ^9[-^tli 

[0 0 2 0] IS^1-ttiiSttB*5'JsP7U5xs;H«ciC 
^tt©M initan Ultrafiltratio 
n Sy s t em^m\ ffi^MtilKtt- ^m^=f-mi 
0000, i8)iffi«ltt6 0 0cm» , JEE:^tt2 0 p s 1 

[0 0 2 1] iSimm\tm^mifims(>rii^6 8 omm 

[0 0 2 2] Sfc^'hU-^^i-iJC^IiC^^WaHPLCT? 

m IC^Sn^+M}->;t'J::/^©ffi)Slt£HPLCT 

ofc. sfc. 23iKat®pH£7;p*uttitLT'ba:» 
[0 0 2 3) mmmmwim^^wp\^. -?-®», +h 

*.;^*ic. 1 8«rWB!4»&8 o^MB®«il>$ii2 

6%T»^fc. 

[0 0 2 4] SeitHPLCa^^AtLTTSKge 
1 am J d e - 8 0 (4. 6X 2 5 cm) , SSmatt 
LT7-t hr:h'J;U/5 0mMiJ>K (4 : 6) 
SC:i:ICJ:oTfTofc. «Ei^liO. 7ml/mlnlCii 
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[0 0 2 5] ±8B*iSWllCj;oTtie>nfcm[SSA> 

6 1 onms<o±mmmm2 1 o Qm]^x;^t^i^-^ 

:i-'J:l«S^<iai0 8g&#fc. SchalesfeT* 
»fc*«a7C«tt3 3 0 (mg • D-i^;W3lJ-5>/ 

g) "cab-pfc. 

[0 0 2 6] HPLCT5>»fU&iC^52lt : 2. 0 
%, 311 : 1 3. 3%. 411 : 1 3. 1 %, 5« : 1 
8. 7 %. 6iS : 1 8. 09g, 7iS : 1 4. 1 %, 8 
11:9. 7%, 918:5. 5%, 1018:4. 1%, 1 10 
1 « : 1 . 5 X *t^*nT* •) . 5 IIBtiOKR* hiJ- 

>*'jrfte©^%i«7 1. exrsboft. ^(omas 
jfifc#$n&2~i i©ss:m ■en-fn2ii, -i i 

[0 0 2 7] ±i2*JSfia|lTfflHfc+MJ-t— If© 

4iiii!few-r?)/wwxsp. PI-7S (taiipfa^ 

®9 8 4 3#) «. *f8!««^*t{gSlbfctt«lc-C, ■?■© 

(A) JgfiB^W14K ^ 

(a) ffl©J^Sg 

» m 

(b) ^ga 
ffiRjg. mm 

(c) asiitt 

(d) i/yM^tmrn 

(B) *©^lSil!jC:felt54W«lil 

(a) mm%m 30 
3 71C-e2 4~9 6^ffi«f|i£ffofci:;i^. ^Mi&A^ 

±*icT^:r;. e(4. 2 4Nfiig««^ic*5i'iTia{ies 
et?* 5 4 8 ^mm^mti^ mn^x\m^^ 

(b) mmmmm 

(C) «flTT©56W 

(D) ±a^M14M 

(a) :«3^7— tf©±^ + 

(b) VPSiS +W 

(c) VP:/P7,T©pH 4. 8 

(d) if)V^-7.1S^b<r)-)3X<oWSc. - 

(e) g|©]itt 



(f) My=9-yom^t + 

(g) r>:/>©5>» + 

(h) '^u'yy<r>jm 

(i) i^X>Bt©fiJffltt 

(k) mmomft 
(i)'f>H-;«± 

(m) pH5. 7T©±W + 
(n) 5%NaC li?ftT©4W - 
(o) 7S^Na.C l#ttT©±W - 

(p) scc-r©** 

■?-n-?n3t*T^). c:©K»lcoviTtt. Pafn6 3^¥i 

2 8 BlCIIiltt*RK«S4«}X^SW^mC-rTlC^ 
KL/Tt>«>. 
(0 0 281 gliggli2 

/-;V6 5 0 Om 1T»»L/. ■€-©Sf^-e»«L/j:V»^t 

5'y-;p^SfiKi3 5 g^^l^co HPLCT^^'flrLfct;: 

a. 3iK:3. 3%, 4«S:4. 3%, 5«l:9. 0 
%, 6»:12. 718:14. 3%, 818:1 

4. 9%, 9{f:14. 09«, 1018:13. 1 1 
118:8. Z%, 1218:5. 9?«^SnT*f). 5lg 
£jl±®iai»+hlJ->:t'J=f«l©^^rfitt9 2. 3%T?* 
t)fc. -€-©^>«fie;S»BI2lC^-r. 0 2IC*UiT. 

-H©&tf-i7#ifi[t^snfc3~i 2 ©ism -en 
•^■'nsjg, -1 2af©tf-i'i£^-r. 2:®j:^fc. 

^lb«®ii5iR+ htJ->:t 'J rf|8®^*ft!i<|6|±-rs t 

[0029] 

mnt\yTnf)V7.s p. p i - 7 s mim^'^fi^ 

8 4 3^) B6*®ia+hiJ-t— If 6 8 m 1 <9U/m 

>t') rf|8ii^tl 1 1 9 g«#fc. S c h a I e s ffiT 
*«>fc^)aa7Cilli3 8 0 (mg • D-y;i^a-9-5>/ 
g) TSofc. 

[0 0 3 0] HPLCT^>fiTLfct::5. 2{g:5. 0 
%, 318:15. 7%, 4^:19. 7%. 5«:2 
2. 0?«. 6»:18. 0%. 718:10. 1%. 8 
{8:4. 8%. 9tt:2. 9%. 10(8: 1. 8%ifi-^ 
SnT*3D. 5Se^±©ii5»*M)->':t'J:J«©^WS 
(i5 9. 6?6t?*ofc. 

[003 1] mmmA 

$;*^/-;H 2 0ml, as®*7 SmlTSfSPU JK 
»T-e«l*»K4 3inlS:tt;it8^ffl»BLfc. x^'/ 
-;i'-7-feh>«i^»t (1:1) 1 0 0 0ml £^ao 
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R 5>«r t J: o T4fSiKiAJ+5^ >:t U * t Sjil 

[0 0 3 21 ^IC. sl@*3 0 Om 1 ^Jn^. 
LT2. 2gi&#fc. #e.nfc±fS?SIC7-feh>9 0 0 
mlSlPASIltlCiO. a«tL/T4. 1 g 

CO 0 3 3] HPLCtTi>«fl/fctC^. 4» : 9. 
1%, 5»:6 0. 611:3 0. 0%*i#tnT 

^©^«ri!S;^?£a3lr3^T. 03lc*5tiT, 

n4ii, 511, 6«©if-i7-c*^. 

(0 0 34] l^i. HPLCtLTfi. TSKge 1 a 
ml de-8 0 (4. 6X2 5cm) . ^\m.ii\yX7 
•bh:::hU;i'/* (6 : 4) *ffltr>SC:tlrJ;oTffo 
it. SSaao. 7m I /m I nfcSllELfc. 

[00 3 5] 

5?«tt5>^:^rMJ-:'«g»t2 1 OOml (pH5. 2) IC 
a+hiJ-:?— fef6 8ml (6U/ml) SfllA. 3 7' 

CTl 0^IW«*^b;^*te.A*-y5^ftTB5^S*S5fTo 
fc. KJiSft. Si^SJt;»^?£5^Hi^^a 1 0 0 0 0®K^ 

6 9g&»&. 

(0 0 3 6) ±IB:i-U:^»SHPLCTi^WL.&i::: 
a, 211:2 2. 996. 3« : 3 5. IX. 4« : 2 
6. 5X, 5»:15. SX-Ca&D, 6«£t±tt^Sn 



(5) !|#W¥5-6 8 5 8 0 

[0 0 3 7] 

[0 0 3 8] f^\Z. *5l?gT«, «E*©A'>yg^}S^TfS 

[0 0 3 9] ±E©J;5)4;6ri4T#e>nfc+h 
■9->:i-U :^«l£N-7-fe?^;Wb-r5 1 1;: ioTSSft* 

[01] ^«^l©HPLC©^>^5^v-K. 
[02] I^W2©HPLC®i>«T?^Y-h. 
[03] IIJSfi94©HPLC©i>«f5'+-K 
[04] Sli««»|40IR©^^tff?^-h. 
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